Introduction
Left ventricular pseudoaneurysm is a very rare complication after acute myocardial infarction, that results from a free wall rupture in which immediate haemopericardium and cardiac tamponade is not produced [1, 2] . Due to the propensity to complete rupture and death irrespective of chronicity, surgical repair is recommended, and therefore a correct diagnosis of the entity is important [3] [4] [5] . Although contrast angiography and radionuclide ventriculography are of important diagnostic value, the diagnosis is usually based on the echocardiographic findings [6] [7] [8] [9] [10] . During recent years, the use of contrast agents has been incorporated in routine practice in many echocardiography laboratories [11] . Some reports have recently described the usefulness of contrast echocardiography in the diagnosis of free wall rupture after acute myocardial infarction [12, 13] . We describe our experience showing the usefulness of contrast agents in the diagnosis of left ventricular pseudoaneurysm.
Patients and Methods
The study population comprises six patients in which a two-dimensional echocardiography showed an image consistent with left ventricular pseudoaneurysm.
Suspicion of left ventricular pseudoaneurysm was raised in presence of an echo-free space adjacent to, and in apparent communication with, the left ventricular cavity. Contrast agents were used to more clearly visualize the blood flow from the left ventricle to the left ventricular pseudoaneurysm cavity.
The clinical indication for the echocardiographic study was a routine outpatient visit in two cases, a routine study after the acute phase of acute myocardial infarction in two patients, and an ischaemic stroke in one patient. In the remaining patient, the clinical presentation of left ventricular pseudoaneurysm was hypotension in the acute phase of acute myocardial infarction.
The echocardiographic study was performed with Agilent 5500 equipment. Levovist (Schering) 4 gr was administered i.v. in all patients.
Quantitative variables are expressed as mean standard deviation, and qualitative variables as proportions (percentages).
Results

Clinical Characteristics
Clinical data of the study population are shown on Table 1 . Mean age was 67 11 years and three patients (50%) were male.
In one patient, time since the acute myocardial infarction was unknown. In the remaining five cases, mean time since the acute myocardial infarction was 5 5 years, ranging from 1 day to 12 years.
The prevalence of the different coronary risk factors was: smoking 83% (five patients), hypertension 67% (four patients), and hypercholesterolemia 50% (three patients).
Acute myocardial infarction location was anterior in five patients (83%), and posterolateral in one (17%). No patient had received thrombolysis or primary angioplasty during the acute phase. Coronariographic study was performed in three patients after the acute phase. Of these, two (67%) had two-vessel disease, and one (33%) single-vessel disease.
Only one patient underwent surgical repair. In the other five cases, surgical treatment was not considered because of various reasons, such as advanced age and recent stroke.
Echocardiographic Study
The transthoracic echocardiographic study showed an echo-free space adjacent to left ventricle in all patients. Two patients underwent transoesophageal echocardiography, but no improvement on the quality of the images was obtained. Mean left ventricular ejection fraction was 0·55 0·17, ranging from 0·25 to 0·80. Other echocardiographic characteristics are also shown in Table 2 . In three patients (50%), thrombus was visible by echocardiography.
Two-dimensional echocardiography and colour Doppler established the definite and probable diagnosis left ventricular pseudoaneurysm in four (67%) and two (33%) patients, respectively. However, the quality of images obtained showing the narrow neck and the blood flow communicating the left ventricle and the left ventricular pseudoaneurysm cavity were improved after Levovist administration in all cases. In four cases (67%), the diagnosis of left ventricular pseudoaneurysm was made before contrast administration. In the remaining two patients (33%), the definite diagnosis was made only after Levovist administration. No side effects were observed after the contrast agent administration. Figure 1 shows the echocardiographic study of a patient that suffered a posterolateral acute myocardial infarction 1 month prior to image acquisition. Figure  1(a) shows the two-dimensional echocardiographic study in the apical four-chamber view, showing an echo-free space adjacent to the posterolateral wall. Table 2 . Echocardiographic characteristics.
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Discussion
Left ventricular free wall rupture is the second cause of in-hospital mortality in patients with acute myocardial infarction [14] . Left ventricular pseudoaneurysm resulting from free wall rupture is a very rare complication after acute myocardial infarction. It results from left ventricular wall rupture, without immediate rupture to fatal haemopericardium [1, 2] . Clinically, left ventricular pseudoaneurysm may produce a systolic murmur due to the turbulence of blood at the neck of the left ventricular pseudoaneurysm, and systolic regurgitation into a large left ventricular pseudoaneurysm may cause heart failure. Due to the tendency to complete rupture and death irrespective of chronicity, surgical repair is recommended, and therefore a correct diagnosis of the entity is important [3] [4] [5] . The baseline clinical characteristics of our study population were as expected. Advanced age, female gender, and anterior location have been associated with a higher risk of free wall rupture in patients with acute myocardial infarction [15, 16] . In our series, mean age was 67, and five out of six patients had an anterior location acute myocardial infarction. Additionally, although controversy still remains, the use of reperfusion strategies has been associated with a lower rate of mechanical complications after acute myocardial infarction [17, 18] . In the present series, no patient had received thrombolysis or primary angioplasty.
In patients in whom the date of acute myocardial infarction was known, the mean time since the acute myocardial infarction was 5 years, and in three cases this time was 2 years or longer. This is consistent with the previous published data. Although left ventricular pseudoaneurysm is frequently fatal, with a poor prognosis at mid-term, long-term survival has been reported in some patients treated conservatively, and therefore it may be occasionally detected even years after acute myocardial infarction [3] [4] [5] 19] . Left ventriculography may demonstrate the communication between left ventricular cavity and the pseudoaneurysm. However, echocardiography has become the usual method for diagnosing this complication, since it may assess the exact diagnosis, anatomical relations and size [6, [8] [9] [10] . At echocardiography, post-acute myocardial infarction pseudoaneurysm may appear similar to an aneurysm, the indentification of a narrow neck being crucial for a correct diagnosis. In other patients, the pseudoaneurysm may appear as an extracardiac echofree space, and in these cases the demonstration of blood flow from left ventricular cavity to the 'extracardiac' mass, apart from the proximity to an akinetic myocardial wall, plays a key role in the diagnosis. Colour Doppler may be of great value in the detection of this flow [10] . Colour Doppler, but not pulsed or continuous Doppler, is able to detect the blood flow in and out of the cavity. After the blood flow is detected, the subsequent use of pulsed Doppler may show a consistent 'to and fro' flow pattern across the myocardial defect with the characteristic. However, echocardiography may have some limitations in some cases, such as a suboptimal acoustic window and a poor visualization of the neck of the pseudoaneurysm, especially in the inferior location. Because of that, some authors have postulated the combined use of some complementary diagnostic methods to adequately diagnose this complication [20] . Contrast agents have demonstrated to be useful in the diagnosis of left ventricular free wall rupture after acute myocardial infarction, identifying the intrapericardial haemorrhage [12, 13] . In the present study, we demonstrate the helpful role of contrast agents in the correct diagnosis of left ventricular pseudoaneurysm. It improved the quality of the images in all patients, and offered a definite diagnosis in 33% of cases. It is important, however, to point out the convenience of optimization of gain settings and the use of second harmonic imaging. On the contrary, transoesophageal echocardiography was not of help in the two patients in whom it was performed.
Study Limitations
This study has several limitations. First, the sample of patients is small. However, it can be considered acceptable, due to the very low incidence of this complication. Second, anatomical confirmation was obtained in only one patient that underwent surgical repair. Finally, other imaging techniques, such as magnetic resonance imaging or contrast ventriculography were not performed; these techniques perhaps could have contributed to the diagnosis.
Conclusions
The administration of contrast agents may be of help in the correct diagnosis of left ventricular pseudoaneurysm. It may be of help in the correct visualization of the blood 
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flow from the left ventricle to the left ventricular pseudoaneurysm cavity, and may allow a definite diagnosis to be obtained in some patients.
